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(57) Abstract: A battery -driven electronic device, e.g. a radio communica- 
tion terminal, which is operable in different modes with related power con- 
sumption, comprising data presentation means, wherein said device com- 
prises power consumption detecting means for establishing current power 
consumption during operation of the device, and means for presenting data 
O/-^ ' dependent on established current power consumption through said data pre- 

sentation means. By detecting and presenting data pertaining to the current 
power consumption situation, rather than to a predetermined expected way 
of use, such as talk: mode or standby mode, better control is given to a user 
of the device to handle it in an optiniised way, preferably with a longer bat- 
22 terytime. . 
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SYSTEM AND METHOD FOR POWER CONSUMPTION MANAGEMENT 



Field of the invention 
5 The present invention relates generally to electronic devices having a power 

supply source, such as a battery, and to solutions for visualising and controlling^ 
power consumption for optimisation of the run tinie before the battery needs to be 
replaced or recharged The invention is however particularly suitable for portable 
devices, such as mobile phones. 

10 

Background 

Historically, electric devices have been powered by cable from a mfliTi.q outlet 
or the like. However, disposable batteries have been used for a long time ia portable 
devices, such as radio receivers and tape recorders, toys, torches etc, and in today's 

1 5 portable electronic devices the use of customised rechargeable batteries is clearly 
domiaating. It is widely accepted that the development of advanced digital 
equipment, such as laptop computers, video , cameras, personal digital assistants 
(PDA) and mobile phones, has led to, and also been highly dependent on, major 
advances in battery technology. 

20 Any battery, rechargeable or not, has a finite duration given the power 

consumption circumstances. Obviously, the longer duration the better. When an 
electronic device is tumed on but not actively used, the device is often referred to as 
being in standby mode. In standby mode the power consumption is generally fairly 
constant and well known, although it may vary e.g. due to temperature variations or 

25 the age of the battery. The estimated remaining duration, expressed in standby time, 
can therefore easily be calculated .by withdrawing the lapsed time in standby mode 
from the expected total standby mode duration. Apart from standby mode, other 
well known modes having a more or less known associated power consumption 
may be defined, for which the remaining duration can be calculated in a similar 

30 manner. In mobile phones of the so-called 2"^^ generation, e.g. GSM (Global System 
for Mobile comrriunications), such a mode is talk mode, which is when a mobile 
phone is actively used for data transmission to and reception fi"om a base station in 
the mobile system network. Therefore, the total time for which a l""^ generation 
mobile phone can be used from, a fully charged battery is often expressed in both 

35 standby time' and talk-time as a technical characteristic for the device. Furthermore, 
information about tie current remaining standby time and talk-time is generally 
•presentable on a display of the device, such that the time to battery recharge can be 
estimated by the user: 
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Needless to say, once a part of the battery power has been consumed, the 
reniaining useable time in the respective mode will decrease, and likewise the 
skilled person will reahse that the total d"uration for which the device can be used is 
not the sum of the current standby time and talk-time. Furthermore, apart from the 
5 two mentioned modes, which can only be used one at a time, other functions of the 
device that can be simultaneously used will affect the power consumption and the 
total remaining duration of the battery before a recharge is needed Such functions 
may be the use of the device to play games or driviag a media player, such as a 
radio receiver, a DVD drive or an MPS player. Furthermore, the device may e.g. be 

10 set to use an auxihary transceiver such as a Bluetooth chip or IR transceiver, and 
may have display back-hght capabihties. The use of any of those functions or others 
will obviously add to the power consumption to a more or less kaown degree. It 
•would be difficult, if not impossible, to calculate the remaining time in all 
combinations of used functions, and it would definitely not serve any purpose to 

15 present the remaining time for all those different combinations. 

Consequentiy, for electronic devices which can operate in different ways or 
modes rendering different levels of power consumption, it is often difficult for a 
user of the device to estimate how long a battery will last In the case of mobile 
phones the two different modes identified above are generally the only ones for 

20 which the run time of the device to next recharge is given. When the user operates 
. the device for other purposes or uses other functions the power constunption will be 
affected, and therefore also the remaining run time. In most mobile phones, the 
remaining charge of the battery can be calculated by the microprocessor of the 
phone, and consequentiy the remaining time expressed in any of the predetermined 

25 modes can be displayed, even if the phone is operated with further functions than 
those defined by those predetermined modes. However, the software for performing 
the calculations generally needs some time to sample and integrate the current 
power consumption in order to recalculate the estimated remaining time in e.g. 
standby time or talk-time. Fixrthermore, the remaining time is most often not given 

30 in the default window on the display, but must be fetched fi-om a status window by 
some kind of command. All these factors contribute to make it difficult for the user 
to make a good estimate on when the battery will be empty and a recharge or 
battery change is needed. Furthermore, the run time experienced by the users often 
does match their expectations which stem from the promised standby time, since 

35 other fimctions have also been used even if talk-mode has not been entered. 



Summary of the invention 

The object of the present invention is hence to provide means for aiding 
users to operate a battery-driven device with an improved control over remaining 
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battery time than known solutions provided by the state of the art. According to a 
first aspect of the invention, this object is fulfilled by a battery-driven electronic 
device which is operable in different modes with related power consumption, 
comprising data presentation means, wherein said device comprises power 
5 consumption detecting means for estabhshing current power consimiption during 
operation of the device, and means for presenting data dependent on established 
current power consumption through said data presentation means. By detectiug and 
presenting data pertaining to the cuixent power consumption situation, rather than to 
a predetermined expected way of use, such as talk mode or standby mode, better 
10 control is given to a user of the device to handle it in an optimised way, preferably 
with a longer battery time. 

In one embodiment, said device comprises means for calculating a level 
indicating parameter value representing the established power consumption as a 
parameter level value in a predetermined scale. This has the advantage of providing 

15 an indication that is easily read and imderstood even by a layman with Uttle or no 
initial knowledge of the effect used functions or services, representing different 
modes, has on the battery time. Preferably, said presented data comprises said 
parameter level value and a preset value of said scale. This gives an even clearer 
message to the user, particularly if said preset value corresponds to e.g. pure taUc 

20 mode, or a maximxmi consumption level indicative of the most power demanding 
mode in which the device can be operated. 

In one embodiment, said device comprises means for calculating remaining 
battery time dependent on the established current power consimiption. This way, the 
remaining time can be estabhshed for the mode currently running. Preferably, also 

25 the presented data comprises an indication of the calculated remaining battery time 
dependent on the currently running mode. The actual time remaining, if the current 
mode is maintained, is in this way conveniently disclosed to the used, and can be 
compared to remaining time expressed in the terms of predetermined modes, e.g. 
talk-time or standby time. 

30 Preferably, said data presentation means comprises a display, but also a 

speaker may be included, optionally or additionally. 

The present invention is particularly advantageous when appUed in a radio 
communication terminal. 

According to a second aspect, the present iavention fulfils the stated objects 

35 by computer program product for a battery-driven device comprising a 

microprocessor unit and data presentation means, said computer program product 
including computer program code which, when executed by the microprocessor 
unit, triggers the microprocessor unit to detect current power consumption during 
operation of the device, and to present data dependent on detected current power 



PCT/EP2003/006953 



wo 2004/003715 PCT/EP2003/006953 



consumption through said data presentation means. The advantages of this aspect of 
the invention, as well as the with the specific embodiments recited below, 
correspond to those of the aforementioned first aspect of the invention. 

In one embodiment, the computer program product fiirther comprises 
5 computer program code, which, when executed by the microprocessor unit, triggers 
the microprocessor unit to calculate a level indicating parameter value representing 
the detected power consumption as a parameter level value ia a predetermined 
scale; Preferably, the computer program product of this embodiment further 
comprises computer program code, which, when executed by the microprocessor 
10 uoit, triggers the microprocessor unit to present said parameter level value and a 
predetermined end value of said scale. 

In one embodiment, the computer program product further comprises 
computer program code, which, when executed by the microprocessor unit, triggers 
the microprocessor unit to calculate remaining battery time dependent on the 
15 detected current power consumption. Preferably, the computer program product of 
this embodiment further comprises computer program code, which, when executed 
by the microprocessor unit, triggers the microprocessor unit to present an indication 
of the calculated remaining battery time dependent on the currentiy running mode. 
Preferably, the computer program product comprises computer program 
20 code, which, when executed by the microprocessor unit, triggers the microprocessor 
unit to effect presentation on a display, though presentation through a speaker may 
be additionally or optionally included. 

In a preferred embodiment, the computer program product is implemented in 
a radio communication terminal. 

25 

Brief description of the drawiggs 

The features and advantages of the present invention will be more apparent 
from the following description of the preferred embodiments with reference to the 
, accompanying drawings, on which 
30 Fig. 1 schematically illustrates a first embodiment of a portable 

communication terminal on which the present invention may be appUed; 

Figs 2-5 schematically illustrates different embodiments of a display 
windows on a user interface of a terminal of Fig, 1; and 

Fig. 6 illustrates by way of example a system for power consuniption 
35 detection and presentation according to an embodiment of the present invention. 



Detailed description of preferred embodiments 

Fig. 1 shows an example of a device on which the present invention may be 
applied, ia this case in the embodiment of a portable communication teimiual 10, 




wo 2004/003715 ^ PCT/EP2003/006953 



sucli as a mobile phone of more or less standard appearance. A portable 
commtmication terminal includes all mobile equipment devised for radio 
commimication with a radio station, which radio station may also be a mobile 
terminal or for instance a stationary base station. Consequently, the term portable 
5 communication terminal mcludes mobile phones, pagers, commxmicators, electronic 
organisers, smart phones, PDA:s (Personal Digital Assistance), vehicle mounted 
radio communication devices or the like as well as portable laptop computer 
devised for wireless comotnunication in for instance a WLAN (Wireless Local Area 
Network). Furthermore, since the graphical user interface of the present invention, 
1 0 as such, is not restricted to wireless use, it should be noted that the present invention 
is also applicable to standard desktop computers, television sets,, fax machines or 
the like. The terminal 10 of Fig. 1 comprises a chassis or housing 1 1, carrying a 
user audio input in the form of a microphone 14 and a user audio output in the form 
of a speaker 15 or a connection to an ear piece (not shown). A set of keys, buttons 
15 or the like constitutes a data input interface 13 useable for instance for dialling 
according to the estabhshed art. The data output mterface or data presentation 
means comprises a display 12 devised to present communication information to a 
terminal user, preferably by use of a graphical user interface. An antenna (not 
shown) is further included for conveying radio signals. 
20 A device according to tiae invention has at least two but preferably numerous 

different usable functions. For the embodiment of a communication terminal 10, 
such a device is useable for voice communication, but may also be in standby mode 
in which the terminal is not actively used for communication purposes but is still in 
contact with the base stations of the network. In most mobHe systems of today the 
25 communication is generally circuit switched, basically meaning that diaring a call 
one or more channels are allocated to and occupied by the hnk between the terminal 
and the network. Future systems will provide capabiHty of packetised transmission, 
wherein the radio resources are used only during transmission. A temiinal having 
capabilities of both these types of transmission modes will therefore have two 
3Q different transmission or active modes. Furthermore, inclusion of Bluetooth or IR 
transceivers gives fiarther active modes. Other functions may also be included, such 
as built-iu games, media players and recorders, Ughting capabilities, printers and so 
on. ^ 

Dependent on if transmission is actiy e and what type of transmission 
35 function is used, as well as other functions which are simultaneously xised, the 

power consumption of the device will vary. Herein, the teim mode is used to denote 
not only an active or non-active state, as for example talk-mode and standby mode 
in the case of a mobile phone. Rather, any combiaation of simultaneously operable 
fimctions in a device defines a separate mode having a related power consumption. 
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even though the power consumption related to a specific mode may be neither 
unique nor constant. The more functions in the device that are accessible for the 
user, the more different modes can be defined. Consequently, with the advances in 
useable services and functions in electronic devices such as mobile phones, it is 
5 more and more rare that the user is actually iu something that can be easily defined 
as standby mode or talk mode, but rather in a power consumption situation 
somewhere in between. The estimated battery time left as presented on the terminal 
display is therefore not always reliable. 

According to an embodiment of the present invention, the status indication of 
10 the device therefore includes a power consumption gauge. Fig. 2 illustrates the 
status window 21, presentable on a display 12, for a radio communication termioal 
according to the prior art. As previously described, the estimated time left before a 
■ battery recharge is needed is expressed in standby time x and talk-time y. 

Fig. 3, however, discloses a status presentation according to an embodiment 
15 of the iavention. Regardless of the present mode w, which the terminal is running, 
the current power consumption of the battery is measured and presented on the 
display. The power consumption may be presented as a direct measurement of the 
consumption, in e.g. mA/s. Alternatively, and as illustrated, the consumption inay 
be presented as a power consumption symbol 22, in which a parameter value in a 
20 predetermined scale or range is indicated. In the example of Fig. 3, the current 

power consumption is displayed in a scale from A to B, wherein the current level is 
given by a graphical filling effect 23, or e.g. a colour scale. This scale may be given 
in absolute numbers, such as mA/s, or in a less specific unit. In one embodiment a 
percentage scale is used, wherein the lower level A is indicated as 0 %, whereas the 
25 upper scale B is indicated as 100 %. According to one useable definition, 100 % 
indicates the most demanding mode meaning the operable mode rendering the 
highest power consumption, whereas 0 % indicates standby mode: In this case, talk 
mode would be somewhere between 0 and 1 00 %, and an indication of the power 
• consumption representative of talk mode may also be given in the gauge bar of such 
30 an embodiment, though not shown. 

Furthermore, as illustrated in Fig. 3, the remaining time may be calculated 
for and expressed in terms of the currentiy used mode, and be directiy displayed in 
the status window as actual time z. The drawing in Fig. 3 illustrates both the gauge 
bar 22 and the actual time indication, but other embodiments may incorporate only 
35 one of these. 

Fig. 4 illustrates the default window 41 of a radio communication terminal 
according to the state of the art. By default window is here meant the items shown 
on the terminal display when no call is in progress, i.e. in standby mode. In this 
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window the remaimng battery time is not directly given, but an indication thereof is 
often given by a battery symbol 42 representing of the charge level of the battery. 

Fig. 5 discloses an embodiment of the invention, in which a power 
consumption symbol 43 is fiirtheimore included in the displayed window 41. 
5 Simply to show a different way of representing the power consumption, the power 
consumption symbol 43 is in this drawing an analog-style gauge, in which a cursor 
mdicates the current power consumption level in a 180° polar diasram. By 
implementing the power consumption in the default window 41, this information 
wiU be readily avaHable without having to go to the status window. The power 
10 consumption symbol may also be unplemented such that it is always displayed e a 
at the bottom or the side of the displayed screen. It is clearly evident that a skiUed° 
person could come up with numerous ways of how to design tiie power 
consumption symbol 22,43, and the actual deign is not crucial for the present 
invention. 

15 Both the use of a graphical illustration of the current power consumption and 

die calculation and presentation of the remaining time in the currentiy used mode 
serve to indicate to a terminal user how much longer he or she can expect to use the 
termmal before recharge, or m the case of disposable batteries, a change of battery 
Even more important, the direct feedback of the power consumption makes it easier 

20 for the teraiinal user, who generaUy is a layman from a technical point of view to 
understand what impact the use of different functions or services has on the toil 
battery time. By starting or ending a certain function, i.e. entering a new mode, the 
effect this has on the power consumption and consequently the battery time, will be 
immediately conceivable for tiie user by viewing the displayed data. This m'akes it 
25 easier for tiie user to learn how to best use tiie terminal witiiout unnecessarily 
restiicting tiie battery time, and tiiereby to an improved power consumption • 
management. 

Fig 6 discloses a contirol system for implementing tiie present invention in a 
an electtonic battery-driven device. A display 12 is communicatively connected to a 

30 microprocessor unit 61, which in ttim includes at least a computer processor CPU 
and an mtemal memory MEM. The hardware of the microprocessor unit is ftuther 
associated witii a computer program product comprising software for handHna tiie 
presentation of information on tiie display 12, e.g. by use of a graphical user ^ 
mterface. A battery BAT is connectable to tiie device for power supply. The 

35 rmcroprocessor unit has a connection 62 to tiie power supply connection from tiie 
batteiy BAT, such tiiat tiie remaining charge in tiie battery can be estabHshed When 
tiie device is operated, including standby mode, current is drained from tiie battery 
BAT to power tiie microprocessor unit and potentiaUy otiier parts of tiie device 
According to tiie invention, tiie microprocessor unit further comprises power 
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consumptioii detecting means, basically detecting the drain rate from the battery. In 
the exemplary embodiment of Fig. 6 only one connection 62 between the control 
system of the device, embodied as the microprocessor unit, is illustrated for both 
charge level detection and power consmnption detection. However, the skilled 
5 person reahses that other constructions may be employed giving the same function 
According to the invention, a computer program product comprises computer 
program code which can be stored in the memory MEM of the microprocessor unit 
61 and which, when executed by the microprocessor xmit, triggers the 
microprocessor unit to present data dependent on detected current power 

10 consmnption on the display 12, according to what has been described in relation to 
Figs 3 or 5. Said data may e.g. be a pure measured value of the current, i.e. 
instantaneous, power consumption. It may also be a calculated value of remaining 
battery time in the presentiy used mode. The presented data may also be a level 
indication, obtained by calculating a parameter value representing the detected 

1 5 power consumption as a parameter level value in a given scale. 

The description above relates to the data presentation means as being a 
display, but in altemative embodiments said data presentation means may include a 
speaker 15, wherein presentation of power consumption related infomiation as 
defibaed herein is conveyed by sound. 

20 The foregoing has described the principles, preferred embodiments and 

modes of operation of the present invention. However, the above described 
embodiments should be regarded as illustrative rather than restrictive, and it should 
be appreciated that variations may be made in those embodiments by persons 
skilled in the arts without departing from the scope of the present invention as 

25 defined by the following claims. 
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Claims 

1. A battery-driven electronic device wMch is operable in different modes with 
related power consumption, comprising data presentation means, characterised ii 
5 that said device comprises power consumption detecting means for establishing 
current power consumption during operation of the device, and means for 
presenting data dependent on established cvirrent power consumption through said 
data presentation means. 

10 2. The battery-driven device as recited in claim 1 , characterised in that said 
device comprises means for calculating a level indicating parameter value 
representing the established power consumption as a parameter level value in a 
predetermined scale. 



15 3 . The battery-driven device as recited in claim 2, characterised in that said 

presented data comprises said parameter level value and a preset value of said scale. 

4. The battery-driven device as recited in any of the previous claims, 
characterised in that said device comprises means for calculating remaining 

20 battery time dependent on the established current power consumption. 

5. The battery-driven device as recited in claim 4, characterised in that said 
presented data comprises an indication of the calculated remaining battery time 
dependent on the currentiy running mode. 

25 

6. The battery-driven device as recited in any ofthe previous claims, 
characterised in that said data presentation means comprises a display. 

7. The battery-driven device as recited in any ofthe previous claims, 
30 characterised in that said device is a radio commimication terminal. 

8. A computer program product for a battery-driven device comprising a 
microprocessor unit and data presentation means, said computer program product 

including computer program code which, when executed by the microprocessor 
unit triggers the microprocessor unit to detect current power consumption during 
operation of tlie device, and to present data dependent on detected current power 
consumption through said data presentation means. 



35 



9. The computer program product as recited in claim 8, further comprising 
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computer program code, which, when executed by the microprocessor unit, triggers 
the microprocessor unit to calculate a level indicating parameter value representing 
the detected power consumption as a parameter level value in a predetemiined 
scale, 

5 

1 0. The computer program product as recited in claim 9, further comprisiag 
computer program code, which, when executed by the microprocessor unit, triggers 
the microprocessor unit to present said parameter level value and a predetermined 
end value of said scale. 

10 

1 1 . The computer program product as recited in any of the claims 8 to 1 0, further 
comprising computer program code, which, when executed by the microprocessor 
unit, triggers the microprocessor unit to calculate remaining battery time dependent 
on the detected current power consumption. 

15 

1 2 . The computer program product as recited in claim 1 1 , fiarther comprising 
computer program code, which, when executed by the microprocessor unit, triggers 
the microprocessor unit to present an indication of the calculated remaining battery 
time dependent on the currently. running mode. 

20 

13 . The computer program product as recited ia any of the previous claims 8 to 12, 
further comprising computer program code, which, when executed by the 
microprocessor xmit, triggers the microprocessor unit to effect presentation on a 
display. 

25 

14. The computer program product as recited ia any of the previous claims 8 to 13, 
wherein said battery-driven device is a radio communication terminal. 
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